A rapid response microviscosimeter.
An in vitro instrument is described which is designed to measure effective viscosity of blood in arteriolar size tubes at physiologically nominal flow rates, mimicking flow in the microcirculation. The 41-micron microviscosimeter is accurate within 2% when tested against viscosity standards and is reproducible within 2% using blood samples. Because the full-scale instrument response time is 3 s, either fresh or anticoagulated blood samples may be used. Measured over the nominal range of blood flow rate (Q), effective blood viscosity was found to be an increasing, decreasing, or flat function of Q, depending upon the particular individual being tested. A reference group of 81 young, healthy subjects was used to define viscous resistance (VR), a new parameter that provides for quantitative viscosity comparisons between individuals or groups without hematocrit manipulation of blood samples. As examples of the microviscosimeter's use, a group of 118 subjects was used to test for VR variation between various group subsets. No difference in VR was found between men and women; exercisers had lower VR than nonexercisers; and overweight subjects had more viscous blood than non-overweight subjects. The instrument will be useful for in vitro investigations of effective viscosity and viscous resistance in the microcirculation.